Expression and processing of biologically active fibroblast growth factors in the yeast Saccharomyces cerevisiae.
Chemically synthesized genes for bovine and human fibroblast growth factors (FGFs) were expressed in heterologous microorganisms. Although the intracellular expression or secretion of acidic and basic FGFs in Escherichia coli or Saccharomyces cerevisiae yielded recombinant growth factors with high biological activity, the resulting proteins had structural microheterogeneity due to modified amino termini. Expression of amino-terminal extended forms of human acidic and basic FGFs in S. cerevisiae gave rise to soluble, but cell-associated polypeptides, with potent biological activity. These yeast-derived proteins were processed in vivo by removal of initiation codon-derived methionine residues and by amino-terminal acetylation. Both of these processes have been observed in mammalian tissues. The yeast systems described here, therefore, provide a good model system for the expression of FGFs as intracellular proteins, but more importantly they give high levels of authentically processed human FGFs with many potential medical applications. Since the recombinant proteins have all the biological activities of their native counterparts, their possible applications in wound healing, tissue grafting, nerve regeneration, and treatment of ischemia are discussed.